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1. INTRODUCTION 
Elasticity is a powerful tool. Because of being devoid of dimension (i.e., independent of 
units of measurement), it is particularly effective for comparative studies across different 
goods as well as across countries for a particular good. However, we have often encountered 
disparate and confounding discussions on price elasticity of demand given in popular 
microeconomics textbooks. Some textbooks claim, for instance, that the budgetary share of 
a commodity can affect price elasticity of demand while others warn against assigning any 
significant role to the budgetary share in the determination of price elasticity of demand. I) 2) 
This confounding disparity tends to cause confusion among students (and perhaps 
among instructors). The purpose of this note is three-fold: (i) to scrutinize these confounding 
statements; (ii) by so doing, to identify the need for discriminating care to be exercised in 
using this powerful tool, and (iii) to present a formal approach to reconciling those 
conflicting claims. 
Most textbooks interpret price elasticity of demand to be an index of the degree of 
availability of substitutes: the greater the availability of substitutes, the greater the value of 
elasticity in absolute value. Put differently, when a good is defined to be so inclusive and 
comprehensive as to leave almost no close substitutes outside the good, the price elasticity 
of demand for the good is expected to be small in absolute value (i.e., highly inelastic). For 
example, the absolute value of the price elasticity of demand for grain, inclusive of beans, 
corn, rice and wheat, is expected to be much smaller than that for a particular type of grain, 
say, rice alone or wheat alone. Then, come the questions: (i) Does budgetary share of a 
commodity affect its price elasticity of demand? (ii) How valid are those disparate and 
confounding claims with respect to price elasticity of demand? (iii) How consistently can 
those claims be supported by data? (iv) How can we as instructors help students reconcile 
those disparate claims? 
1 ) See Mansfield, Edwin's Applied Microeconomics, 2nd Edition, Norton, 1997; and Stiglitz, Joseph, 
Economics, 2nd Edition, Norton, 1997. 
2) See Hirshleifer, Jack, and Hirshleifer, David, Price Theory and Applications, 6th Edition, Prentice-Hall, 
1998. 
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2. IDENTIFICATION OF THE ISSUE 
In discussing the determinants of price elasticity of demand, Stiglitz lists the absolute 
values of price elasticity of demand for food for 20 countries in descending order.3) Food 
is generally considered to be necessity and hence highly inelastic. Furthermore, when 
various foodstuffs are categorized into one large class of food, as is the case in Stiglitz's 
presentation, it is expected that the price elasticity for food would not only be small in 
absolute value of the various countries but also be highly similar (i.e., small in variation) 
among the different countries. Contrary to the inference that can be made from the 
viewpoint that price elasticity of demand is indicative of the degree of availability of 
substitutes, the values of price elasticity for food are dissimilar among those countries 
according to Stiglitz's data. 
Furthermore, given the availability of more substitutes in the US than in India,4) 
one would expect that the absolute value of the price elasticity of demand for food for the 
US would be higher than that for India. Again, contrary to the inference that could be made 
from the common interpretation of price elasticity of demand - the degree of availability of 
substitutes, according to the data, the price elasticity of demand for food for India is much 
higher than that for the US. Therefore, the set of data presented by Stiglitz defies every 
expectation and inference that can be drawn from the interpretation of price elasticity of 
demand to be the degree of availability of substitutes.5) 
Stiglitz's explanation for these puzzling observations is that price elasticity of demand 
depends on the share in the budget of the expenditure for the particular good (food in this 
case) under scrutiny.6) However, he provides no clear, analytical relationship between the 
share of the expenditure of a particular good in the budget and the value of the price elasticity 
3) Stiglitz, Joseph, Economics, 2nd Edition, Norton, 1997. Stiglitz listed several factors that affect price 
elasticity of demand for a good. Among them are the availability of close substitutes, its relative price, 
the length of time for adjustment (pp. 103-104), and its expenditure share in the total expenditures 
(pp.188-189). 
4) The food category for the US may include many foodstuffs such as processed foods (e.g., canned and 
frozen food) and prepared foods (e.g., fast food and food served at restaurants) that are considered to 
be non-necessities while the same category for India may include foodstuffs most of which are 
considered to be necessities. 
5) In the current context of food items, there are two forces counteracting each other when this category 
is aggregated over a wider variety of items. On the one hand, there are fewer substitutes available as 
the food items become more and more inclusive; on the other, the distinction between the food and 
other categories tend to become blurred, which would result in greater availability of substitutes. It would 
not be hard to imagine, for example, that if the food category includes dining out in a restaurant, then 
going to a movie theatre could well be a substitute. In this case, both are forms of entertainment. We 
mention this issue to highlight the complexity regarding price elasticity of demand and aggregation. We 
do not intend to resolve the issue in this note. 
6) In Edwin Mansfield's Applied Microeconomics (2nd Edition, Norton, 1997, pp. 135-138.) consumers' 
budgetary shares are also considered as an important determinant of price elasticity of demand. 
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of demand for that good. Unfortunately, this explanation is entirely unintelligible to most 
undergraduates. 
To make the matter even more confounding and baffling, Jack and David Hirshleifer 
make an assertion contradicting Stiglitz's explanation. To quote Hirshleifers' assertion: 7) 
The "Importance" Fallacy One often hears still another purported explanation 
as to why the elasticity of demand for some commodities is high and for others, 
low. The supposed explanation is sometimes referred to as "the importance of 
being unimportant." The idea is that if commodity X represents only a small 
(unimportant) fraction kx Pxx/I of people's budgets, demand for X will be 
inelastic. (For example, if the price of salt falls, you are unlikely to buy much 
more salt.) The same argument seems to imply that a commodity that is important 
in people's budgets should tend to have highly elastic demand. Once again, the 
argument here is based on the income effect: if the price of an "important" 
commodity falls, the consumer is a lot richer in real terms, and is therefore in a 
position to buy considerably more of the commodity. 
However, this argument is wrong. It is true that, if X is important in Mary's 
budget and its price falls, we can expect Llx, the absolute increase in her 
consumption, to be large. Elasticity, however, concerns the proportionate change 
Llx/x. Because for an important commodity Mary's consumption x was likely to 
have been relatively large to begin with, the percentage change Llx/x 
need not be particularly great. 
Hirshleifers' argument is mostly algebraic and correct in algebraic terms but it lacks rigor 
in its economic analysis. 
As instructors, how are we to handle this seeming enigma? One way would be to give a 
quick kill: there are always exceptions to any theory and food is such an exception. Another 
way of addressing this enigma would be to point to possibilities of the flaws in data 
compilation such as lack of compatibility in either the definition of food or data collection 
between countries. A third alternative is to come up with an analytical formulation of price 
elasticity of demand that is explicit about the issue at hand and yields empirically testable 
predictions. 
We will scrutinize the notion of price elasticity of demand, lend support to Stiglitz's 
explanation, and give full qualification to his explanation. At the same time, the argument 
to be developed in the next section will allow us to identify in detail why and how 
Hershleifers' explanation is incomplete, and will allow us to replace Hiershleifer's comment 
cited above with our argument which will be shown to be more accurate and more complete. 8 ) 
7) Jack Hirshleifer and David Hirshleifer, Price Theory and Applications, 6th edition, Prentice-Hall, 1998, 
pp.146-147. 
8) Our approach is similar to that of Nicholson (1998), pp. 194-195. 
3. ADDRESSING THE ISSUE 
In developing the argument, we use the notion of a representative consumer confronting 
her consumption choice with her budget (denoted as I) in the world of n goods (denoted 
as ql, Q2,· .. , Q3 ) where their prices (denoted as 'pl,P2,··· ,PN) are given. 
Expressing the consumer's demand function for the i th good to be 
(I) 
Letting I be the minimum expenditure required to attain a specified level of utility, we 
have the following relationship by definition: 
(2) 
where gi is referred to as the compensated demand. Price elasticity of demand for qi with 
respect to Pi (denoted as "li) is 
(3) 
Invoking the relationship between the ordinary demand function and the compensated 
demand function, as defined above, and the Slutsky equation, as well as the envelope 
theorem, the price elasticity of demand can be rewritten as 
(4) 
which can be rewritten as 
(5) 
where "lis is the price elasticity of demand for qi along the compensated demand curve, 
Si the share of the expenditure for the good in the consumer's budget, and Cii the income 
elasticity of demand for the good. 
Thus, the price elasticity of demand has been dichotomized into two components: the 
first component may be called the substitution-effect elasticity component or the 
compensated price elasticity component because it is the value of price elasticity along the 
compensated demand curve. The second component may be called the income-effect 
elasticity component; the income-effect elasticity is the income elasticity Cii multiplied by 
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the budgetary share Si. These two components follow directly from the corresponding 
two components in the Slutsky equation. 
To further appreciate these two components, we can interpret both components as two 
separate forces operating on the consumer to substitute other goods for qi when its price 
Pi changes. The consumer encounters the two forces of substitution: the one, which we 
refer to here as the preferential substitution, originating in her preference (along her 
indifference curve or, more generally stated, along her convex preference set), and the other, 
which we refer to as the budgetary substitution, originating in a change in her budget 
constraint. 
If the income effect of a price change is small, the only dominant force exerted on the 
consumer is the force of substitution-effect elasticity. However, if the income effect is 
significant and the good is a normal good, there is another force, the force of income-effect 
elasticity, originating in the significant change in the consumer's purchasing power, being 
exerted on the consumer which enhances the forces of substitution-effect elasticity. 
A word of caution is in order. While the force of compensated substitution elasticity is 
transmitted in full into the price elasticity of demand, the force of income elasticity ( Cii ) 
which is transmitted into the price elasticity of demand is filtered through the share of the 
expenditure for qi in the consumer's total spending (i.e., Piqi/I); the greater the share, 
the greater the force of income elasticity. To be sure, since 0< Si<l, the income elasticity 
is never magnified in the transmission process. 
It is true, as stated by Hirshleifers, that a large budgetary share of a good does not 
guarantee a large absolute value of price elasticity of demand for the good; however, they 
failed to address the question: under what condition can a good whose budgetary share is 
large take on a large value of price elasticity of demand? That condition can now be stated 
in the light of the above analysis: the combination of the presence of a large budgetary share 
and a large income-effect substitution elasticity can generate a large value of price elasticity 
of demand. However, a large value of the income elasticity of demand for a good may fail 
to generate a large value of the price elasticity of demand because of a small budgetary share 
of the good. 
Eliminating the plausibility of inferior goods, which is valid particularly when a good is 
broadly defined and aggregated in which case the forces of inferior goods will be 
overwhelmed by the forces of normal goods, we can see I TJi I > I TJis I and I TJi I > I Cii I. 
Given these insights, it is no longer hard to reconcile those disparate claims about price 
elasticity of demand in general, nor is it an enigma to confront Stiglitz's data where the 
values of price elasticity for food vary across the countries in particular. It can be inferred 
that, despite the values of both Cii and TJi being likely to be equal among the countries, 
it is the differences in the budgetary share of "food" among the countries that generate the 
differing values of the price elasticity of food demand, as suggested by Stiglitz. Thus, the 
budgetary share of a good may be a decisive factor in accounting for the magnitude of the 
price elasticity of demand for the good. 
Further, in the light of Equation (5), we have a more appropriate economic interpretation 
of the empirical findings by Chaloupka and Wechsler (1995) of college students' demand 
for cigarettes than that offered by Hirshleifer and Hirshleifer (p.I37, 1998). 9) According 
to Hirshleifers, the reason for greater price elasticity of demand (in absolute value) for 
cigarettes among college students than among older adults is that young people's 
"habits are not yet so firmly ingrained (p. 137, 1998)." This is apparently a non-economic 
(i.e., psychological or medical) interpretation. A more plausible economic interpretation 
follows from Equation (5): the greater cigarette expenditure share in the budget of young 
college students (due to their generally much lower incomes than older adults') may well 
account for their more elastic demand for cigarettes. This interpretation of ours is more in 
line with the perspective given by the Chicago School representing Stigler and Becker. 10) 
4. A DIAGRAMMATIC PRESENTATION OF THE ARGUMENT 
Consider two cases in a two-good (X and Y) world. Figure 1 depicts the first case in 
which X and Yare perfect complements. The following are the underlying assumptions: 
(i) Individual A and B have a common budget constraint, i.e., the price and income 
parameters are the same for A and B. (ii) A has a larger budget share of X than B. (iii) 
The price elasticity of the Hicksian demand for each individual is zero. Let the price of Y 
and the nominal income remain constant. Let ZJ be the initial budget line, and ZH be the 
budget line reflecting a 50% reduction in the price of X. Then, M and M ' are individual 
A's initial and final optimal consumption bundles respectively; Nand N' are B's initial 
and final optimal consumption bundles respectively. The initial budget shares of X 
for individuals A and B are given by OAjOJ and OBjOJ respectively. After the reduction 
in the price of X, the final budget shares of X for individuals A and Bare OA*jOH 
and OB*jOH. Applying simple geometric rules and algebraic manipulation, we find 
individual A's price elasticity of demand as 
A A A (OA) [(AA*)j(KH)] OA 
'fJx = -Sx€x = - OJ OA OK = - OJ ' (6) 
9) This study was discussed in Hirshleifer and Hirshcleifer's Price Theory and Applications (6th Edition, 
1998, p. 130). 
10) Stigler and Becker pointed out, "all changes in behavior are explained by changes in prices and 
incomes, precisely the variables that organize and give power to economic analysis." See Stigler 
and Becker (1977, p. 90). 
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where 'Tft the uncompensated price elasticity of X, c J the income elasticity, S t he 
individual A's budget share of X. Analogously, individual B's price elasticity is given by 
B B B (OB) [(BB*)/(LH)] OB 
'Tfx = -Sxcx = - OJ OB OL = - OJ ' (7) 
Next, consider the case of two perfect substitutes depicted in Figure 2. Assuming that 
8Ux/Px<8Uy/py for Individual Band 8Ux/Px>8Uy/py for Individual A before and after 
the price reduction in X, we have two pairs of corner solutions. One pair is J 
for Individual A and Z for Individual B with the initial budget line. The other is H for 
Individual A and Z for Individual B II) . By applying similar geometric rules, we find that 
for Individual A, 
A Ah A A (OJ) [( JH)/( JH)] 'Tfx = 'Tfx - S Xc X = 0 - OJ OJ OJ = -1 , (8) 
where "If" is the compensated price elasticity of demand. For Individual B, nothing 
changes and, therefore, we have the following trivial case, 
i3 _ Bh SB B - 0 0 - 0 
"Ix - 'fJx - xcx - - - . (9) 
Note that in equations (6), (7) and (8), the compensated price elasticity of demand is 
zero, and the magnitude of uncompensated price elasticity of demand solely depends on the 
magnitude of the budget share. In more general cases where X and Yare neither perfect 
substitutes nor perfect complements, compensated price elasticity of demand is 
unambiguously negative. Hence, even in the presence of non-zero pure substitution effect, 
we find that price elasticity of demand depends to a considerable extent on the budget share 
of the good in question. 
Alternatively, one can use a set of linear demand functions to facilitate the same 
argument. Consider Figure 3, which superimposes two market demand curves onto one 
diagram. For market i, its demand function is given by P = Qi - f3iQ, where i=1,2. The 
underlying assumption is that Q2>Ql, I f321>1 f311, and both markets have equal number of 
consumers with identical extended preferences. 12) It follows that these markets differ only 
in aggregate income level. 13) Suppose that the aggregate income level in Market 2 is twice 
the level in Market I (i.e., Q2=2 Ql). It is easy to see that at each price level the aggregate 
budget share for the good in question in Market 2 is less than twice that in Market I, and 
1'Tf11 > 1'fJ21. 
11) Without loss of generality, we omit the case in which Individual B "switches" from Y to X as a result 
of a reduction in the price of X. 
CONCLUSION 
Our task has been to resolve the disparate and confounding claims commonly found in 
microeconomics textbooks, and to present a formal approach to reconciling those conflicting 
claims. We scrutinized the demand function through re-examining the basic underlying the 
oretical construct. We discovered that price elasticity demand consists of two components, 
corresponding to the two components in the Slutsky equation: one is the substitution-effect 
elasticity, which is tantamount to price elasticity of demand on the compensated demand 
function, and the other, the income-effect elasticity which turned out to be the income 
elasticity of demand multiplied by the budgetary share of the good. Thus, the income 
elasticity of demand does enter into the price elasticity of demand but it is filtered through 
the budgetary share of the good. 
This dichotomization of price elasticity of demand has enabled us to explicate the 
baffling pattern of price elasticity values for food for the twenty countries presented by 
Joseph Stiglitz (i.e., highest for India and lowest for the US), to explain ehy college 
students' demand for cigarettes is moreslastic, and to identify in full the role of the 
budgetary share of a good in the price elasticity of demand for the good. Thus, we 
have provided a complete amendment to Hiershleifers warning against assigning any 
decisive role in price elasticity of demand. 
Received: May 30 , 1998 
12) This assumption is based on the concept of extended preferences developed in Becker (1996). In 
explicating this concept, Becker observe: "[TJhe stability of extended utility functions does suggest 
that individuals may have different subutility functions only because they "inherit" different levels 
of personal and social capital. The influence of childhood and other experiences on choices can 
explain why rich and poor, whites and blacks, less and more educated persons, or persons who 
live in countries with totally different traditions have sub utility functions that are often radically 
different. But their extended utility functions might be quite similar." See Becker (1996, p. 6). 
13) This amounts to, without loss of generality, equating higher income to higher reservation prices, 
which is consistent with stylized facts. Note that our argument does not depend crucially on 
consumers in two markets having identical preferences. This assumption is made to ease our 
diagrammatic presentation. So long as the demand curve for Market 2 is steeper (Le., the 
difference in income is greater than that in preferences), our argument holds. 
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Figure 1. Budget Shares and Price Elasticity - the Case of Two Perfect Complements 
y 
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Note: The negatively sloped solid lines are actual and hypothetical budge lines. The 
positively sloped solid lines radiating from the origin are income-consumption curves. The 
L-shaped dashed lines are Individual A and Individual B's respective indifference curves. 





Note: As in Figure I, the sold lines are budge constraints whereas the dashed lines are 
Individuals A and B' s respective indifference curves. 
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